IN the early days of anaesthesia, almost a full century ago, the sole requirement of an anaesthetic was that it should render the patient oblivious of the surgical procedure, or at least free from pain. LNowadays, however, the anaesthetic is required not only to do this, but also to facilitate the surgery by securing muscular relaxation in many operations; to vary his technique so that bad-risk patients have their risk reduced to a minimum; and as far as possible to minimise the pre-and post-operative discomfort of the patient.
The first method, that of general anaesthesia, is the one in routine use here. It is the one usually preferred by patients, and adequate muscular relaxation can usually be obtained. Disadvantages include the fact that post-operative vomiting and nausea are fairly common; that there is probably a slightly greater liability to post-operative chest complications; that muscular relaxation increases with the dosage of anaesthetic agent, and therefore relaxation is obtained at the cost of a somewhat diminished margin of safety, an increased liability to vomiting afterwards, and other toxic side effects of the anaesthetic agent. Usually, however, relaxation can be obtained without much ill effect on the patient.
The title of this paper, "The Choice of Anaesthetic," is taken to refer to general anaesthetic agents and techniques, and the other two methods will be mentioned only briefly. 43 With reference to good-risk patients, it has been said that the general anesthetic agent or method used is of much less importance than the quality of its administration. When taken as applying to the actual risk to the patient, and aid to the surgeon, this statement would seem to be true. But it does not seem to be true when applied to the comfort of the patient. Also for, say, extraction of teeth, there is one agent generally conceded to be the most suitable-nitrous oxide. Chloroform or ether, where nitrous oxide was available, would be generally considered quite unsuitable. But as a generalization, referring to operations of moderate duration and requiring a fair degree of muscular relaxation, it is, broadly speaking, true for good-risk subjects, that the quality of administration is of more importance than the agent used. This is not true, however, when applied to bad risks. In these, the relative importance of the agent has increased considerably and the anethetist has a definite choice to make, based on the patient's pathology, the nature of the operation contemplated, and his knowledge of the qualities and characteristics of the agents and methods available to him.
There is some risk attached to-all operations under anaesthesia. Part of that risk is due to the aneesthetic agent, which derives its element of risk from two fundamental factors.
1. A toxic influence on vital tissues. 2. The production of -anoxia. There are other factors, such as idiosyncrasies on the part of the patient, but these are central ones. The perfect example of an agent with a toxic effect on vital tissues is chloroform, and of an agent liable to produce anoxia is nitrous oxide. But no clear-cut line can be drawn between the two, as anoxia accentuates toxicity, and is accompanied by it. An any rate, the risk to the patient increases side by side with an increasing poisoning of the tissues and (or) with an increasing anoxia. The following is a list of the agents in common use, arranged roughly in ascending order of toxicity:-Nitrous oxide, ether, cyclopropane, trilene, chloroform. It does not include the agents used for short 'whiffs,' such as ethyl chloride and vinesthene. To this list we may add penothal sodium, now sometimes used for quite long and major operations.
Nitrous oxide has already been mentioned. In addition to the points already noted, it has the following characteristics. It is not irritating to the lungs and has no taste or smell. Induction and emergence from anaesthesia are very rapid. Except where there has been severe anoxaemia, there is seldom any postanaesthetic vomiting.
Ether, on the other hand, is extremely irritating to the respiratory passages. It is highly inflammable in concentrations of 2/36 per cent. in air and 2/82 per cent. in oxygen. It is only slightly toxic and has a very wide margin of safety.
It is still the most widely used agent, although the first one used in practice ninety-eight years ago. Sickness following its use is fairly common. This tendency seems to be accentuated by prolonged deep an.aesthesia and by an inadequate oxygen supply due to any cause, such as an obstructed airway. Its use for induction of anaesthesia is difficult and unpleasant for the patient. Unless very carefully used, the tendency with ether anaesthesia in the early stages is to a resistant type of breathing, and in a robust patient, except with heavy premedication, a boisterous induction is difficult to avoid. This is often associated with breath-holding and anoxremia, which in turn produce a raised blood-pressure and other side effects. These points may be of importance in some types of bad-risk patients.
Cyclopropane Chloroform is also non-inflammable. It is extremely toxic to body tissues and has a specially marked effect on the heart. Only slightly irritant, it produces deep anaesthesia fairly quickly. There is a very small safety margin. Relaxation is very marked and post-operative sickness very common. Bleeding at the site of operation is slight, because of a fall in blood-pressure. Excess oxygen minimises the anesthetic risks. Apart from risk due to overdosage, chloroform renders the heart more liable to primary cardiac failure, which is usually attributed to ventricular fibrillation, and occurs in light anaesthesia following some premature stimulation of the patient, or due to the administration of adrenaline. Delayed chloroform poisoning may also occur, especially when the liver is already diseased. The typical chloroform anasthetic is smooth, with quiet respirations, a pulse gradually becoming soft, a poor peripheral circulation, and good muscular relaxation.
The remaining drug to be mentioned-pentothal sodium-is the successor in the barbiturate series to evipan as a general anaesthettic administered intravenously. It is usually given in. 5 It remains now to suggest a choice of agent for some of the more commonly met types of bad risk, and in doing this, one seems to turn with regularity to cyclopropane.
For example, in cases of cardiac decompensation, the main requirement, as already mentioned, is adequate oxygenation with as little expenditure of energy by the patient as possible. Cyclopropane is our best answer. The question of some form of local or regional anaesthesia will probably arise, and its suitability will largely depend on the surgery to be carried out. Ether and oxygen is also quite a satisfactory anaesthetic for patients with bad hearts, but it falls short of cyclopropane in the induction stage, which with the former tends to be much less smooth than with the latter.
Patients suffering from an acute respiratory infection without much loss of function chiefly require an agent which will not further irritate the lungs. Nitrous oxide-oxygen nmay be adequate for some minor operations, but if anything of greater magnitude is intended, cyclopropane again seems to be indicated. It is also probably the agent of choice where there is gross loss of function of the lungs, such as in pulmonary tuberculosis, pneumothorax, etc. In the cases without gross loss of function, such as acute bronchitis, spinal or regional anaesthesia is often used and pentothal may also be of use, though it is in this type of case that intractable coughing sometimes occurs with it.
Asthmatics may be given almost any inhalation anaesthetic and ether is not contra-indicated, but pentothal should not be used.
Cyclopropane is very useful for patients with hepatic or renal disease. Ether may be used, and a combination of the two is sometimes helpful, especially in upper abdominal surgery where relaxation is essential. 47
Cystoscopic examinations can be done under pentothal anaesthesia, either alone or augmented by nitrous oxide-oxygen. Operations requiring relaxation of the anal sphincter, such as removal of hwmorrhoids, are made easier by combining a low spinal anesthetic, such as 1.2 cubic centimetres of hyperbaric percaine, given with the'patient sitting up, with some form of light general anaesthesia, such as that given by the pentothal nitrous oxide-oxygen sequence.
The anaesthetic given to a patient suffering from severe shock wvill depend on whether relaxation is required. If not, nitrous oxide-oxygen will probably be adequate, as in these patients a high percentage of oxygen can usually be given, and is always essential. If deeper anaesthesia is required, cy¢lopropane is probably the choice. Ether and oxygen is also quite good, but is usually less smooth, anld lasts longer.
In patients of normal risk, as mentioned at the beginning, choice of anaesthetic is of much less importance, and the chloroform-ether, ether sequence is still the most commonly used method in hospitals. It still bears quite favourable comparison with closed methods of anwesthesia following nitrous oxide-oxygen induction, in short operations, such as simple appendicectomy. In the longer, more shockprodlucing operations, however, the benefits of close(d circuit anesthesia with CO2 absorption become evident. Even in the shorter operations a nitrous oxide-oxygen induction is a much less unpleasant procedure for the patient than a chloroformether one, and post-anaesthetic sickness is less.
Cyclopropane is very useful in midwifery-the most noticeable difference from, say, chloroform, being its effect on the uterus, which is-usually firmly contracted. Post-partum haemorrhage is therefore very unlikely. It seems odd' that light chloroform anaesthesia in midwifery is thought to be relatively safe, yet it is light chloroform anoesthesia in which the danger of primary cardiac failure is greatest.
In infants, ether and oxygen is very satisfactory. Nitrous oxide-oxygen can be used, but is difficult to control and is only of use for light anaesthesia.
In dental anwesthesia, nitrous oxide-oxygen is best, as it is quickest and leaves least hangover. If the patient is of the aneesthetic resistant type, the nitrous oxide may be supplemented, either by a preliminary small dose of pentothal or by the addition to the nitrous oxide of some ethyl chloride or vinesthene.
Trilene has not received much mention. It seems most suitable for operations requiring only fairly light anaesthesia, such as amputation of breast, when it can be added, say, to nitrous oxide-oxygen without causing any breath-holding or objection on the part of the patient. According to this week's B.M.J. report, it should never be used with CO2 absorption in a closed system.
Finally, minor surgery, such as the opening of infected fingers, reduction of dislocations, etc., is very often facilitated by the use -of pentothal, which will produce a quiet anoesthesia in place of the straining, tense anaesthesia of nitrous oxide-oxygen only.
The list of agents available also includes acetylene, ethylene, and some'others, but cyclopropane and the ultra-quick acting barbiturates seem to be the most valuable finds of recent years. The ideal general anasthetic agent would give a quick, not unpleasant induction, complete muscular relaxation with light anaesthesia, and quick emergence without nausea or vomiting.
As such a drug has not, and is not likely to be discovered, there would appear to be a place for the use of some of the more easily performed field blocks, which would assist relaxation without (leep anesthesia, and thus maintain a wide margin of safety, with diminished tendency to post-anaesthetic nausea and vomiting.
The anavsthetic chosen for a particular case by different anaesthetists will sometimes differ, but the broad principles governing the choice will be the same.
REVIEWS
SURGERY OF MODERN WARFARE. Edited by Hamilton Bailey, F.R.C.S.
Publishedl by E. & S. Livingstone, Edinburgh.
ThIAT a surgical book requires a third edition within three years of its first publication, shows that it fulfils a need, and is a fitting testimonial to the high standard of the work.
This third edition of "Surgery of Modern Warfare" is published in six parts instead of thle two volumes of the second edition. Only the first three parts are now completed-the other thl-ee ar-e to follow shortly.
Like the prexoius, edition, the illustrations are profuse and, indeed, in some chapters the illustra-tions are so good that it is almost unnecessary to rea(l the text. Treatment of wvar WouLn(ds, civil injuries alnd lesions, followving on the stress of war-, are all brought up to date and clearly ain(l concisely explained. TIhe priniciples of treatment enunciated are sound. These volumes will he a great standlby for the house surgeon as well as for medical officers in the Services, and w^e feel sure the volumes will be retaine(d by these medicall officers for reference when they return to civil practice. 
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